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BACKGROUND 

accessible by one or more users or PP of rows 

One version ot S^L is mc 

Standard (also referted to as the SQL-3 Standi). 

/nmo Examples of predefined data types mciuae 
^^""^ ^IL.charae.ers.KnsdaraWeforrepresentinga 

W fOT rePreSen,mg " "1 Lb A eharae.eris.ic of predefined SQL da.a types - 
sequence ofcharacters, and so forth. Acn Hefined by die SQL Standard. User- 

^tuneinherent^fmedataWetsaU^y^^J 

denneoda.^.on.eo^hand^no,^^ 
are set by an application, a database management system, 

s.o.edinrelanona! tables. Examp.es of complex ^ 
syst ems that are capable of stonng comple ob c«m ^ 

defined data types enable me storage of large objects as an try 

k 1 featuresprovidedbyuser-defineddatatypes, further research and 
[005] For enhanced features prov,d J dors „ we ll as third-party 

development are needed, b °* ™J^^^ e ^j ors . However, such further research 
software developers separate from the dataoa 
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related with substantia, costs, which will need » be recovered 
SUMMARY 

. . j tn ^ US ag e of user-defined data types 

[0071 OmerotaUemanv 

description, torn *e drawings, and from the daim, 
[008] Fi ,Hsab,oc^n^^^ 

^l-^---^ ,,-, '* ,d,-, "" ,, " rf 
Fig - L , c of tracking usage ofUDTs and associated 

m e,hods or functions in the database system of Ftg. 1, 
of the invention. 

DgTAlLjDpESCRffTlQH 

local area network (LAN), a wide ar to a standard database query 

cnen.sys.em.OUcapab.eofissum^uenesacoo^^^^^^ 

~ to me database system M»*~ »r » ^ ^ — ot me 

— a(e. g ..^»-»^ t ;^ dQu ^ Lmguage(S QL).SQLis 

— " ^ ^ standards institute (ANSI), with one version being 
provided by the American National btana 
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th . SOT -3 Standard). Although reference is 

,„ . a-UDTTefastoada.atype.sedinfcedatabasesys.emto.can 
[0013] As used here, a UDT rete ^ ^ 

q „ery,angoage. 00ft- ^ ^ toon e 

strucuresateadydefinedbyto <» wMcMncta(J es data and methods, 

" 

— „ «. SOW.. DDL — — ™™ * . UOI 

^ rPFATE METHOD statement to create a method asso 
aUDT , and a CREATE ^E ^ ^ -pyPE and CREATE 

referred to as a UDT me hod > wl suc „ents c*» be generated by 



database system 14. 

provided in the database ^ ™ FUNCTION statement, which creates an 

Action. AUDF.screa.edb .aCREA 14 , ^ .ypes of user- 

SQL-invoked mnehon or »jJ-J ^ wjth me UDTs 

defined objects can be created. UD1 s, raw 
(referred to as UDT methods), and UDFs. 

database vendors as well as third-party son 




■d, to End new ways of generating additional revenne. Smce 
V " W Z rivi convex (and thus expensive to deveiop, in 
UOTs, UOT methods, or UDFs ar rda y ^ ^ ^ 

some cases, it may make sense to eharge a myahy ^ 

• . t mPc The revenue may be based on royany pam y 
m emods, and/or UD s.^te re royally paid by a database vendor 

the form of subscription fees), or it may 

to a third-party software developer, as examples. 

rf orUDFs,amechan.sm 0 ( iCeo t oneolres U choh j ee.s(re f er I ed M 
"'^T/^rAsusedhere.user^edobiec^inc.udeanyon, 

ofUDTs, UDT methods, uur>, attributes, views, 

, Fvamoles of other resources include tables, attnou 

□ usage can be tracked. Examples ^ of 

indexes, and so forth). In the ensuing description — ^ 
UDTs ,UDTmemod.,orUDF,However,similartechm q uescanb 

usage of other database system resources. 
-donmenumbero f „me^~ ^ 

^ is bas ed on the number of time fcOT ^ ^ ^ ^ 

tracked by storing indications m predetermmed storage 
14 as described further below. 

«« or application has authorization to access a UDT UDT ^ ^ _ ^ 

embodimenr, or by another routine or module in another embodtment. 
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j .isi 1SB and 16C that are coupled together »y an m 
nodes 16A .63, «d mdudes a 

node 16A .a coupled tote network K , query (suc h aa 

a q ueryreceivedfromtec.,en.aya.emlO),checkath q ry 

sc „ds out execute actions to be performedby te nodes .63, 16C, 

, „ h,< 1 6B 16C includes one or plural access modules 22. One 
[0021] Each of te nodes 16B, 16C ^ ^ 

22 is te access module processor^ y 
eX ampleofanaccessmodule22isth Each access module 22 is 

TERADATA^database systems from NCR Corporcti As sho wn in Fig. 

■ku. for managing access to a respective portion of the database, 
responsible for managing ^ rMn ective storage module 

?? manages access to data stored in a respective sio s 
1 , each access module 22 manages rnncurre nt or parallel access 

m0 du,es 24. Although shown as discrete component different 
of rhe same storage subsystem, with te storage modules 24 repreaenh g 
partitions of te storage subsystem. Alternatively, te storage mooules 
implemented with separate storage devtcea. 

A,M 24 stores one or more tables 25. Because the database 
[0 022, Each storage mod* 24 ^ ^ „ nt access of 

systeml 4shownmFt, ,ap^ * J bmed ^ong plural storage modules 

— ^ teaaatdtobeulshibutedacrossmuhipleaccesa 

access modules. 

, r DC atp TYPE DDL directive or statement, CREAlfcivici 
the CREATE TYPE DDL the accounting function and/or the 

and CREATE FUNCTION DDL directive to enable the accounting 
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i. . first keyword is included in the CREATE 
Marion function. For one example , fire first keyword is 

drives to enable fire accounttng ACCOUNTING keyword in a 

ACTIVATE.ACCOUNTING. Using the UDT created by the statement is to 

CR EATETYPEs.a,emen, irdwithdteUOT.an— e 

statement. 

r a n individual UDT method, the keyword 
[00251 To activate accounttng for an tndtvtdua 1 ^ ^ ^ 

ACTIVATE.ACCOUNTING is included m ^ ACCOUNTING keyword is 

accounting for a function, the keyword ACTIVATE, 
included in a CREATE FUNCTION directive. 

[00261 Example statements are provided below: 

r , SOL-99 Fields. . ACTIVATE.ACCOUNTING; 
CREATE TYPE MyTypel . . .SQL 99 

TY p E MyTypel ...SQL-99 Fields. . . 

CMA Kate accounting.all; 

CREATE METHOD MyMemodl SQL-99 Fields... 
^ ACTIVATE.ACCOUNTING; 

CREATE FUNCTION MyFuncttonl... SQL-99 F.e a... 
ACTIVATE.ACCOUNTING; 

[0 027] The firs, statement creates me "^^^ of ^ MyTypel 
ACTWATE.ACCOUNTmGkeywomP^ 

ACTIVATE ACCOUNTING.ALL keywora 
riwen'asUDTmedtodaassociaredwimtheMyTypelUDT. 

a _ a UDT method MyMethodl , with the 
l0028 ^ E T— ^ordprovidedtoenab.e.acklngofdteMyMe,., 
ACTIVATE_ACC0UNT1IN Functionl , with the 

meth od. The fourth statement ^^^^^UfiM 
ACTIVATE.ACCOUNTING keyword provided 



function. 
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u , „»ble the verification of access by using an authorization code, 
^ r^Te!^ hlonthe— tion mechanism for one or more of a 

PRODUCTJCEY. Example statements are provided below: 

, , ont 00 Fields .PRODUCTJCEY 
CREATE TYPE MyTypel . . .SQL-99 Fields. 

CZ3370000999843; „„„r>rirT KEY 

CREATE METHOD MyMethodl . . .SQL-99 Fields. .PRODUCT_KEY 

MR35000888451 SOL-99 Fields... PRODUCT_KEY 

CREATE FUNCTION MyFunctionl...SQL 9* 
5554189213; 

, ,reates the MyTypel UDT, which includes me authorization 

code PRODUCT.KEY C ™ ^^500088845!. The third cement 

MyMemodlUDTmemodwtthPRODUOL Auseror 

--^^"'^ir^T^orUDFmustp^videan 

PRODUCTJCEY keyword. 

i ArTTVATE ACCOUNTING and PRODUCT.KEY 
r0031] In another example, the ACTIVATE^ 

^-1---— - ta<bp— Sb6l0W - 

, T 1 SOL-99 Fields...ACTIVATE_ACCOUNTING 

MR35000888451; 

CREATE ^"^"ouSG^RODUCTm 5554 18 92,3; 

accounting and security features. 

• p* .to.raddngandsecuritypurposes.adaUdictionarySOin.he 
[0033] As shown mFtg. 2, for tracing Access Rights 100; 

database system ,4 contains the following tables: DBS.AccessR.gh 




DBS UDThtformation ,02; and DBS .UDF/UDMInformation ,04. Ration conned 
7- ■ ,n i, "data about data" or "metadato." Examples of informanon 

Tie in the database, inCuding column names, tbe data type for each coiumn, the 

nUl.d**.^-*-*. de^onsf.toUbac^o^e 
operations, and so forth. 

keyword 1S set. The UDTInfonn R 
indicate the number of times that a given UDT has been use 

, ..hie 102 also includes a Product Key column that stores the 

The UDTInformation table 1UZ also inciuuc 

authorization keyword for each UDT. 

,0035] The UDF/UDMInforma,ion tab,e ,04 contains information pertaining to various 

ZZ^^^^^^l Its 

, , „,„ for both UDFs and UDT methods, separate tables are used, one for UDFs 
only one table for bo* UDF able 104 contains a F,a g 

and me other for UDT memods. Th WQ keywold is set , aUsage 

column to indicate whether the ^|^^|^~^^^p and/or UDT method has been 
Count column to indicate the number of tunes the UL* 
tavok ed, and a Product Key co.umn storing an authonzatton keyword assocated 

UDF and/or UDT method. 
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[0036] in other en—* other .ab.es are present in ft. data Nonary 50 » ,ore 
L fields Usage Count fields, and Produet Key fields for other resources ,n fire 
Xttent .4. A1 s„, i na.,emat i veenthod im e„.,,heF, g ,Usa g eCo U n,,and 

the data dictionary 50. 

[0037] Once accounting has been activated using the CREATE TYPE, CREATE 
METHOD, and/or CREATE FUNCTION statements discussed ^ ve ' US ^ 6 

and/or UDT method usage, the Usage ^oum uc 

^incremented each time a DML statement is issued containing the UDF and/or UDT 
method. 

[00381 Fig 3 shows a flow diagram of a process of tracking usage of UDTs, UDT 

^ or application is authorized ,o access «he UDT, UDT method or UDF. 

, .hat involves a UDT, UDT method, or UDF, the database 
[00391 Inres P onse.oarenne S t.ha,mvo.ve S aUD abkl00in 

,„ m u retrieves (at 202) access rights mfotmation from the Accessing 
system 14 retrieves rai iv , if the user has access 

check access rights to other W es of resources in the darahase system ,4. 

cow, the tracking routine 30 is able to derermme (at 210) 

.rivated or no, (that is, if me Flag field contains either the ACTIVATE.ACCO 

or ACTIVATE ACCOUNTING_ALL value). Knot, then the process end, However, 



tta cking has been ae.iva.ed, then ft. Usage Coun. field in the UDTlnf 0n na.ion .able .04 
is incremented (at 21 1). 

[004,] If*. statement reeeived is no. a CREATE TABLE DDL s<a.emen. (as 
Leleda.206),*e.ae,dn g ron. i ne30de Kn nine S (a.2 1 2, i f a ,euser, S exeeu. mg a 

DML stalement conuining either a UDT method or a UDF. If so, «— » 
retrieved (a. 214) from rhe Flag eolumn of the UDF/UDMInformadon .able 104 .0 

, • th* ACTIVATE ACCOUNTING flag. If so, die 
determine if the informa.ioneonta.ns .he ACTIVATE.ACC „ v „ 9 , roT 

invoked UDT method or UDF shonld be tracked, .f die DML statement invokes a UDT 
Tethod men .he associated Flag field is also relieved nom dre UDThiformanon Ub, 
^^if^ACTIVATE^CCOO.mNG^IX^h-b-^.-. 

Tfcns, even if *e Hag eo.un» in me UDF/U™*^ 

an A CTIVATE_ACCOUNT,NG value, tracking of die UDT method , sMl performed if 
.he Flag field in me UDTInformation .able 1 02 has the 
ACTIVATE_ACCOUNTING_ALL value. 

[0042] If .racking has been acdvated (as determined a. 2,6), die Usage Count field in the 
UuDMInformation Bb ,e ,04 is incremented (a, 218) by the .ack.ng roU.me 0 
Itema.accessofod.er resources intbe database system ,4 can be smularly .racked 
with respective Usage Count fields. 

[0043, Next, tbe database system .4 de.em.ines if a product key is reared (a. 220) 
Led on whether the Product Key column in the UDTInfotrnauon .able 1 02 or 
UDF/UDMInformadon .able .04 comains a produet key. If not, the process en s. 

authorization code is sen, with me message invoking the UDT method or UDF. Tte. 

usage of a function (either a UDT me.hod or a UDF). In die case of die UDF, ft. p odue, 
Tispassedasaparameter. fit the ease of a UDT method, me author.^ cod can 
Lepa.edasaparameter.omeUDTmemod.oritoanbepaasedasp— ma 

predetermined method or routine, e.g., Verify Key(Produc,Code), where ^dneCo* 
on.ainsd.e- i on code. The dacking routine 30 m,ches the anthon Z a,.on code 
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,„ the Product Key column va.ue reeved from me reformation tab.e 102 or 
UDF/UDMmformation table 104. Instead of jus. matching me authorizanon code 
another application is to use a Product Key authorization procedure to venfy preof-of- 
purchase or checking of license expiration limits. 

[0044] Periodica..,, or in response to a reouest, the hacking routine 30 communicates (at 
224) the tracked usage information (tire Usage Count column information m me 
UDTmformation table .02 and UDF/UDMInformation tab, .04) .o an externa, system 
40 over the da. network .2 (Fig. 1). A royalty ca.cula.ion routine 42 ,s execu,ab.e m me 
externa, system 40 to calculate a royalty baaed on the Usage Count informanon. 

,0045] Alternatively, the Usage Count information is communicated to a royalty 

calculation routine 44 executable in the database system 14. 

[0046] hrstiuctions of me various software routines or modu.es discussed herein (such as 
I Joking routine 30, the access modu.es 22, and so forth) are stored on one or more 
lage devices in the corresponding systems and .oaded for execution on correspond 
JL units or processors. The contro. units or processor, include mrcroproces^ 
mi crocontro»ers, processor modu.es or subsystems (includtng one or mme 
^processors or microcontrollers), or other contro, or computing dev,c«. As used 
here a "controller" refers to hardware, software, or a eombmatron thereof. 
Imrofter" can refer to a single component or to plural components (whether software or 
hardware). 

[0O47] Dara and instructions (of the various software routines or modu.es) are stored in 
Lpective storage devices, which are imp.emen.ed as one or more machine-readab.e 
storage media. The storage media inc.ude differen. forms of memory me.udmg 
s^conductormemory devices such as dyrtamic orstatic random -es~es 
(DRAMs or SRAMs), erasable and programmab.e readonly memones (EPROMs, 
LicaUy erasable and programmab.e read-only memories (EEPROMs) and flash 
memones; magnetic disks such as fixed, floppy and removable disks; other magnate 
m edia inc.uding tape; and optica, media such as compact disks (CDs) or dtgftal vtdeo 
disks (DVDs). 
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[0048] The instructions of the software routines or modules are loaded or transported to 
each system in one of many different ways. For example, code segments including 
instructions stored on floppy disks, CD or DVD media, a hard disk, or transported 
through a network interface card, modem, or other interface device are loaded into the 
system and executed as corresponding software modules or layers. In the loading or 
transport process, data signals that are embodied in carrier waves (transmitted over 
telephone lines, network lines, wireless links, cables, and the like) communicate the code 
segments, including instructions, to the system. Such carrier waves are in the form of 
electrical, optical, acoustical, electromagnetic, or other types of signals. 

[0049] While the invention has been disclosed with respect to a limited number of 
embodiments, those skilled in the art will appreciate numerous modifications and 
variations there from. It is intended that the appended claims cover such modifications 
and variations as fall within the true spirit and scope of the invention. 
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